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(71) HMA ^7y3-Xyfe-i;-7 

-ffi<)TW> -f-20134 3?/. 
7-X-7*y<), 50 

(72) «H# =fyy.f-=, A-f-VT 

-f*"J7H. -f— 20134 39A «f-f 
7-X-7*yU. 50 

mmwm T-f-*/, 7ifij3 

-f#'J7H. 1- -20134 39/. 

7-X-7*y'J. 50 
(72)JWHf Ay*. t;H:? 

-f^'J7B. -f-20134 3?/. #4 

7-X'7*y'J. 50 
(74)««A #S± *B « (»3«) 

«KKISK< 



(54) m»i *u*7>h*. &n-i*>mt<D*ne>omftm, *n&»«»ifeRt«-fts<wsjfc 



(57) ami 



"m" M (CCT% mtt, 1~1, OOOCtSre&S) ©Iff HS7 3/ 
-rS^#tS<fc , 3*f), "n"fl (CCT\ ntt, 2~2m® 

3h\ xxx;k ^^ r >b7Stf^73KS^?.jS{fn^SXii^S*ST* 
>f*nT^«A\ Xtt*>r*tlT*6.-f» ?LT§S7 3/S©$t "p" (CCf 
, ptt0~m-lOST'$5) &7;l/*/Wfc£*lT*5P)?\ Kft^tttt, R»- 
IK73/S®'>&< tfe-o»7> l»gi8©-o?5>7;l/*;Wfc 
Stl, «tttfl/fe*5 > h /* b- h 5£»€>lfc n Rtf 7;I/*;WfcSttfc7 3 

1 <p^2 

2. 

OS*, 

Ftt, -(CH.),-T-K8US (CCTJ, Ttt, IHS*-M«*\ Xtt, 0, 
75 K, iXf*, *-**U7SW^*75FiSft^3W*ttSSIiaS, XttTf^ 

Kt±, jS««gL<ti««0, #U73/#U#/l/#ylEgL<ii#U73y 
* V * X * L < l±X U 7 3 / * 'J U >m% L < U * U 7 5 7 * U 



»T'fe<3, qtt, 1~1 OOBRTfeS) "P**), 
ptt, O~m-10R-e*«J, 
z(i, 0~m- 1 COST'S. 0, 

x«, l~raOa (CCT, mfi, 1-1, OOOOit fLTmtt, Ucflt 
«JK#ft-r*3|-«7 3y'»oaa»7f**) TifcStf, flU p + x + z=mT 

3. Ltf, x^;U5>>>, /;UX^;l/=i?x xoi/5>, 4, 9->>^*^ 

, 7;I/*;l/75>«, 7;l/+b>i>"75>!S, ^if^h'JTSX HJxf- 
l/Vfh?^, HJX 75>, i?x775X N-?> 

3*5 X US'J'fttfBHWm. ^USC, 7 5 /SSI?, 75/ A 

s **hU7 p ->/-y>A, 5t^ney, 7;l/-T5>, ->h^nic, 

au=ia»«03Kuus'x #(&b^tm8#©#y x 7 5/m»* # 
u^7>hm «sh?jh, tft(*««j:t)*)«*n«»^6atfn; 

Ttt, Xtt, xxf;k 75FX«*;V*-/l/75/S*#€rKJW« 

K«, EDTA, DTPA, BOPTA, EOB-DTP A> DOTA, tin 

5©iHWHB, nixBttauj^ssPfrsaHms^y ts/^u 

SJU"^^!/-^**, gf#^2 0~3Kxtt3 9, 4 2, 4 3, 4 4 
, 4 9, X«5 7~8 3**-«-«7C*02«Xtt3«0-1'*V*, X«*0*» 
ttPKfcTCiBSI : 5 ' C r , K G a , 68 G a , "' In,* T c. La, Y 
b, 153 Sm, ,M Ho, 90 Y, ™ Pm, Lu, " S c, " P r, '" Gd, 

2,2 b i ©w*>a*^aarns, rnmzBmooc&tu 

4. «E&«-r*^BW» Mn" , Fe" , Gd** , Eu"" , 



(4) 
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Dy°* , '" In" , Te M »#JH3 E*©{fc£fto 

5. F#, S (I) : 



Att, JM8*X»-(CHi).Ri- (CCT\ stt l~5©SSSl»fc!K * 
LTRitt, JMg£\ X«\ CONH, NHCO, NHCSNH, CeH.NHC 
S NH, COO, OCO,OgL<CiS£^U*) <D»C*SSU 

Btt, -D-(CHO>. - tli, l~9©fi»"e*»>, fbTDii 

, *ie^, Xtt-0-eL<tt-NH-K*U^ fcfflSU 



e co^s* h xttttn?fc* » n&g 2-4 e*©< t^». 

6. Ftf, 55 (III) Xtt (IV) : 




XttiC (II) 




R COOH 



-CHr@-OEt 



HOOC-^ . — , —ff /-Ob 
HOOC— ^-^-COOH 
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©BUS, XteS (V) XI4 (VI) : 



HOOC^ 



<»mt, xa^nsotto— ^si-ess, »*«5E«oft^s 0 

7. «TCD^: 



(6) 
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C00H 



F 2 H- ( CH 2 ) 4 -CH-tIH-COO-CH 2 -C 6 K 5 
COOH 



F 2 »-(CH 2 ) 4 -CH-NH 2 ; 

COOH 

P 2 K-(CH 2 ) 4 -CH-»HF; 

COOH 

FHlf- ( CH 2 ) 4 -CS-NF 2 <" 
COOH 

F 2 N- ( CH 2 ) 4~CH-HF 2 ; 
F 

F 2 N-(CH 2 ) 2 -N-<CH 2 ) 2 -HF 2 ; 
F 2 H-(CH 2 ) 11 -CH 3 ; 



OCrfi, Ftt, a (III) : 



<D*?>hmm, xtta (iv) : 

p 



8. Ftf, S (III) X«S (IV) OBOfPftf), Ltf, CLy s 3 ) 

-fyX'JX 3*^ntr>\ 7;l/73X fh^nAc, *€rhD7->/ 




O 




(IV) 



9 . mxm i um^^mm-^mz^x, 

1 0. M&g 1 IE«<D^ftl*»ji^§^ffi1 5 $»oT, 

XfitttlS^ L ft 7/1/* b >m o y > ft*U . 7 5/ I©-o 

1 1 . M$g 2 ~ 6 E*©{fc£»*«ii-f 
S (VII) : 

K-T-tCHjJ^-CHO (VII) 

K, T, qtt, ±Ki:l>MK***) ©*7>Mtf^ Xtt*U-K 
Xtt*ft6©tti:, SJS*tft*t»a7t7n/*;WtO*ftTK» S (VIM) : 
L[HH 2 ]m (VIII) 

(sW, L&tfm«, ±Idi:|Bl8T-fe5) ©#'J75/fl:3ttfc©EJ&*^*, 
S (VII) ©{t^fttt, ^-«S75/SO»mtC*fLT3~4 0^O3gfJt;l/t? 

ftTtiEcO, *LTKS7SW«, SHS75/3S©«»fc|JBl/r3~6 0fll© 

1 2. K5J&«tt#, pH5~l OOMzWfflfc ffi»?«7;U3-;VS, #7 

So 

1 3. KiSfififf, 2- 1 7 0l$IH(f», -5-6 0^5, tt&ft 1 lXtt 



1 2Elg©^ffi 0 



(8) 
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14. S (VII) ©*lx-K Xtt*OttO—3*«, 73>/*©«Sfc:88l,T 

i o~3 5i&ammwem^&ti ; 
aimff. TkmcisTSttm* h y sat?* o ; 

fifitf, 15-3 0TCOBTWBT?*0 = 

E*S#IH#, 10-7 2«rlH^**, ffi&K 11-1 3fE«©7j?fe, 
1 5. a7c7;l/*;WtSi£AV S (VII) 0*5>hfttf*U73/«BlL(N 
HO.- HI***^^Rtf/Xtt*©tt»0-o*» 

imi i~i 3tE«©^iio 

16. S (I a) : 



A 14, (CH.) .R.-S (CCT\ stt, 1~5©S»T»») 

, f LtRi ti, Xtt, CONH, NHCO, NHCSNH, CeH,N 

HCSNH, COO, 0C0, OSL < it S (c^ U\> fcffiSU 

Btt, -D-(CH.).-tCC"Z?, ttt, l~9OSE»1?*0, *LTDW\ * 
Xtt-0-, -NH-fc*L^) t«au 

S^Oft^tSlCWSRtt, HX^CHsXttCH.-O-B zXttTSS^: 

©gX«^ft^©<^*ifr©ffl£^£oT£,<U\] ©^IHttKtf^ftfcO&JB 




(la) 



(9) 
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-UmZftfcTfrTt FX-A-B-Y (CCT\ AM'Btt, ±§E 

»), xa, Apyy, ots, oms, 0Tf^5atfn5iittii«-e*»), 

TYtt, KOJBWPIMItLJfrv^KS, tWAtf, 1, 3-5>**V7>fttf 1 
-TAZAfcBEfflH^ftftT/l/xtKOXSfcSKiSS^T, tBS^S 1 : 1© 
-a-R-7n*»S (CCT, Rti, JJBi:R*T?&S) fc<Dffi£, fc^W 

Aft Ktr(iaoiK««xs ; 

-±EOia-p»5nft* (la) <Q*?>bt. ttXtt»t»OJB*lci3»» 
1 7.S (I la) : 



OS*, 

Btt, -D-(Cft) ,, - (CCT\ ttt, l~9©fi»T?*t>, ^LTD 
#*©{fc:SW«:*tf3R«\ HXttClhXttCHi-O-B zXttTEs*: 



-«»£*l*:7;l/-ffcFX-B-Y OS*, xti, IK*£$$U Ytt, 




R COOH 



(Ha) 




(10) 
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-UmZtlfcTfrTt FHz X©73 i<"\©^gU:@ ; 

ftT/PfK Kfc©HS©8S£lg : 
-{5MS*ifc7;W s fc FOKfiHXS : 

1 8. mmm i ~8E«ofk^»o'>ft< tt— o, xti^nso^a^wt 
1 9. »si^ST?«ffl-r*ii¥&s«j*is!3fi-r5ftte«>o, ^a^sutji^ 

L#**l/- hXtt«©»»T?©, tt&g 1 ~ 8fE*£©<t^tel©ffl>£o 

2 0. NMRjB«fkffljfiB»j*«ji-r5fti6©. ^s^wta^uis+u- 

h Xtt«OJB«1?0, 1 ~ 8 IB«cDfk^©ffl^o 

2 1 . s/>^57w-ffl£Bffl*aifi-rsfci&©, m$3 i ~8E*©ffc^ 
1%©ffli£ 0 

2 2. W*«5~8ia«©fk^tl^S3i-r5/-cl6©*Mf*i:tT©ffl3i©rc* 
0,S(Ia) : 



At±, #is^xh:-(ch.).r.- (cc-e, stt, i~5©s»T?a&s) s 

R.(4s X«, CONH, NHCO, nhcsnh, c.h.nhcs 

NH, COO, OCO, O^L<tiS(C^L<, 
Btt, -D-(CHt)., - (CCTf, ttt, 1~9©B»T?S»), ^LTDte 




(11) 
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&*<D{t£®llcl3l,fZRl^ HX&CHaXfiCHz-O-B zXHTREiS : 
-CHj-Q-OEt 

2 3. W«a5~8lE*Ofk^»*iBfi^*fti&0*IHM*i:LTOffl3iOft» 
S (Ha) : 



tt*Xtt-0-, -NH-t«SU>) fcffiUJU 




(Oa) 



"CHj-<^OEt 



(12) #82 0 0 0-5 0 6 1 5 2 

istm<Dtm*wtfi 

tctt, now±o»-«73ya^» K^vhxttan+u-hxttcns© 
tM*^-rs7;i/*ixys»tc«k-3T-tffiaft^n, aw, mo^-rm^m 

snri/^So co^^xojfiijsijtt, HRK, s{*[c#it-r5^-^75/atc 

/*u-h®m&, *n^no»-«75/SK:«i^-r««:i:«'T**a. 

mmmit (mrd ©saKflwinsftSo «e¥k*5^t, ««te&R*i/-h 
a, i^»t isrsWyn-. p e Tximm^mmmm^m) mmt<om 

y (Octreoscan) , Rtfnmftft®mm<Dmm&^®itRmttittZ>rziblc?3 



attic* oTffiBSftSMJStt, JItt (7KbX£t>Wfrft3) ft#?©**© 

v^s»«oisa*nft^aft*ffi«-rsj:a&fe<oifft»titfft6av^ Stt» 
»wwti:*«i«:a5(a»**iin*-a-«Hniitta, rac&wa&j&fcssoicB 

*S£&«. «*tf, -Oxy>OB2 9fi[t*SU^yOe-75y»tt, 3£ 
^***LT, C©IBH*ia»-fSili:tfT?*, jSKLT, 0J*f£MR I©*5 

Ogan et al., Invest. Radiol., 1987, 22, 665-671) „ LfrL&tfS, 
coSBttSffi-Ptt, fitt©7 3/SS(? ittil±©*5>b*ffi*tta**ci: 

K«r(il«ft*nS«7 5>'*<0JS»tlt«Uft»^lc, HKfcW8fcfflfr>o 
{f, Wxe (Lewis et al.) «, N-fc Kn+S/XJl/fcX^S/^-i'S KK<kS 
fitt{t*«T, J/hfnAcNOi»fflD0TA(l, 4, 7, 1 0— r h57 
•tfv-^nK-r^V-N.N' ,N" ,N" ' -0BK)©JS££fgSLTV5 (Bioc 
onj.Chem., 1994, 5, 565-576) „ D 0 T AOffittXXrrt'fcf b A c i:© 
*;Wfc* 1 0 : 1*6100: 1 fcJWo***:, 1 9ffl©*Jfltt**saMIR7 3 

Sic, 3?K»ji>Ai:§l#tl<«*»rttt, Hl3£i:#je««fcficS£i:*« 



*b-Mfc**#«J:3a#8re. »ia«*ifc*u-hxa*n6otti?, ma© 

, WTOWW3lffl«Ci:imiBT?**:*HWflF»4.855,353^, WtlWtt 
fgA-481526^ WtUffFlfl A -243929^, Bt^HWrffm A-255471^, WOIS95144 
91^x *H«F«F»B2169598^, ftfflWfffS A -038546^, WO^9014881^ o IS 
SfcLT, K^SJ©»««£^affi»i£«©flftmi{**S#, ^©ISS 
, ISL<Sl4i¥Wffl^C»)fl5„ £Httfcffi^ffl«©SfcmH***r 

JUffiST, X«, iOfijfffctt, *O^R«ft*S[»K*S^S-B-SCi:l£J:oT 

, c©M«***rs. £©$&«> 5 #UT-X 

tt'WK, 75/»X«*W*75^Xtt#yT5>Tf«A*9»S. C©» 
B^Ocl ©£«, 7 K UX^FO-ofiUOJIHRT 5 £1MSteXtt«* 

sMrt*att«««rr*<j:^K (mar* awx?saic»ssns«ai(c«j:^T) 
nsfsnattnarasav^k:, #ttmv*>* (±ssre^\mLft^y^v> 
©«^*#jk) c cne^Ki^tt, »aa* ? yb/*\s-h mttfit 

5Sf*©ffi©^-^7 5/S©, *SHBO»wKJ:*^7***fl:H:, c©£ffi 
#»©Efc©tt«!fc«J:oTfc5tt**n«J: 0 fe** < . 0*»©»»fWX 

COJi^Kt, Sfc, KjStt©S!^75/IS3 0©r^©*5yh/*U-b 
«3l*te^-r«pIl)Ht«, S«E©J»H075fffifc:«l:oTS6ft«t.©<fc*) 

l tcmmmw o $951 4491^ t * o & n, c ©w «=« rt a«5i*a«?w 

fcanifl:T?*SJ:3K:i : 1 ^">W©G d-DTP A-'J ■>yStff;Wj'> 



, -^O+^h/^U-hBUI (2ffl©75/«fcttLT«fMffl©*5;'b 

a) ^U»»rJ»|l*»Sft46KiSBa:7 J n/V* '>&<fcfc##T* 

LfcibT, *©ttSifiLfttflfc¥fl--ea&t>. 

b) *>*ftt, <:©*§£, T5/«««(WO!B9514491^tfeWS<k5 

lor^/wtsn-r, 7**M:sn*o-e, y^vR£tt©&^isgs?s?£j;o 

fifi<fc y ttliBLftSft* r , d + U- ^©fijfflfcfff . 

^Fyx^A«*sy r. = 1 9mM"' s" «#t*» »i2©;tyne> 

Gd-D0TAOr,f tti±T*3. 4m»T s' : WAtf, Lauffer 
R.B. (1990) Magn. Reson. Quart. 2, 65-84) tJt«Sn*. LfrLfctfe, 

y-H7i,»?PSyGd-DOTA©3. 4^6 8. 3 5mM~' s" t2«W±T»* 

Lfcsb'oT, *«W©B«tt, m<@ (m«l~l. 0 0 0©»T*fcS) 

y+U-hRtf, *ttS©£tt¥«lca£U#S«T?fc9, K75/3SJi, nffl 
(nJ±2~2m©Src?fcS) ©*5Vh/*U-hggT7/l/*;Wt£tU ^+ 
5>h/^P-hSSii, »JKaaifcJ:oTK73>'«c«*tS^*tU c©» 



7*3 k, xxt;k ttvisTRzfttTs.Ffrzmimzmxit^mmmT** 

mtftT^&frX&tpWitftTlst,?, P m (pit, 0~m- 1 ©»T?*5) © 
K73/S«Wf!i»ftStvf, Kffc^Wi, K8MR7 3 <fcfc-o 

ISSfcbT, #?±©*7>b/*U-h?SS©$ (n) (i, 7>U*;Wk*tl 
fcS-ftTS/S (m-pfc«3-r*) J:»>fcfcfc:*#i\, fcS^ cottffitt 

n >m— p, 

ura-r ror, «j icwxznrz*? > v/*\s- mm<om.ifr^Mt 
V7*&tm * ntcm-mr 5 / sows t ©p^ ©jt t l t p zz. 

p = n/ (m-p) > lo 

at, *-«73 /ats 0 ©*^ v mo**opi(i4ftt± 2 u» 

1 < p <2 

C p tt, +v>h/*U-h «£*fif*©S6-«7 3 / skiss 

«*fiHlftt«*»6Hli:tO*Ea»!W-*. 

2 0-3 1, X«3 9, 4 2, 4 3, 4 4, 4 9, Xtt 5 7-8 SOIM^S^ 
^•T57r:ll©2fiffiXa3{iB©-Y^yt, &«*7>h©ig{*, Rtf*ft5CD£ 
a*W(ca^L#S*t*»WO-aJTJ6*. Wfc, Fe" , Fe™ , Cu 

(2*) (30 (30 (30 (30 (30 (30 

,Cr ,Gd ,Eu ,Dy ,La ,Yb %L<li 
Mn™ , X{iOT©S^^*f14 ^ B]^ii7^^ 5, C r, 67 Ga, " Ga, "' In, "" T 
c, La, " 5 Yb, Sm, " Ho," Y, Pm, '" Lu, " Sc, 
P r, ' M Gd, 2 ' 2 B i tiffSLVo 
IfcAbT, *58WOi«tt, TIBS: 



(17) #82 0 0 0-5 0 6 1 5 2 

L[HH 2 ] p [llHF] B [H[P3 2 ] x 



F«, -(CH 2 ),-T-KS» (CCf, T«, X8< 0, N, Sfr 

C, 0, NXttPiW«:#&B**tl, 

k Hiittxasitt© # y 7 5 y # y * y*g i, < a# y 7 s / # u * 
x * >«g t < b# y 7 = j # y y v«g u < u 7 = / * u **7 -c >n<o 

qtt, i~i oosas-eas) 

p(i, 0~m-l©&T*a&tK 

xt±, l~m©ftT?&!) (CCT% ml±, 1 — 1, OOOOlfPiS^ mf±, 
L fc***- S|g-*87 5 /atOttftT»«^ flU p+x + z=m7$5) * 

* u- h {t&M-r * 2 fffixtt 3 motmxM * vyu&itamMjxM-c 
««] o*y*7>hx«*y*u-hfttfs«i¥«EjnF«snsttT?*6o 

y, 7fr*)i7S.ym. 7>i*uy*J7S.ym. -^if^hUTSx mjx 

f^f h7SX l>yx (2-75/x^;U) 75X J f i7r5X N-?' 

*a*5>, y^yRtfBMMWu t^-fv, yys/y, 75/b», 75/ 

^yvKtWOSHKHB, CLys 3 ] -#>"<S>:/» -Y>XU 
X ttYVfi/J-fyk. 5*^nK^ ->f^ni,c, 

y y ~> >, i«ttRtm«Ko* y 7 5 / mm. 



(18) 
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*Asevm* ram K#t*t)**»^5aarh; 

Ttt, Xtt, iXf;K T5FgL<a*;l/3R-;l/75>'ai*#trlE 

K(i, EDTA, DTPA> BOPTA, EOB-DTP A, DOTA, Ztl 

-^H-l'^+l'-Mi, 2 0-3 1, Xte3 9, 4 2, 4 3, 4 4, 4 9, X 
tt5 7~8 3 0R?#^**-rS7C*0 2-Xtt3iSO-<*X Xtt» «T©H 
fiETtSg: 5 ' C r, Ga, 68 Ga, '" In,"" Tc, L a, ™ Y b, ™ 
Sm, Ho, W Y, H9 Pm, L u, " S c, " 2 P r, G d, " B i 



A #*S^r, Xtt, -(CHOsR.-l (CCT\ stt, l~5©S9ln?fc 
D, R.ti, *Jg^, Xtt, CONH, NHCO, NHCSNH, 

CiHiNHCSNH, COO, OCO, O, Sfc¥L^) fcffiSU 




XttiS (II) 




R COOH 



(19) #82 0 0 0-5 0 6 1 5 2 

Btt, — D — (C Hz) t — (CCf, ttt> 1~9©8»T?*9, Dtt, 
. Xtt, -0-, -NH-(C^U\) t«SU 
S^OftaWefctfSRtt, HSL<ttCH,eL<ttCH.-0-B zXttT 



*=©*5X©»*UMtailrti, 3 (HI) «L<{± (IV) : 




liS (V) BL<B (VI) 
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COOK 
I 

F 2 H-(CH 2 ) 4 -CH-KH-CO0-CH 2 -C 6 H 5 
COOH 

F 2 K-(CH 2 ) 4 -CH-HH 2 ; 

COOH 

r 2 N-(CH 2 ) 4 -CH-HHF; 

COOH 

FHM-(CH 2 ) 4 -CH-NF 2 ; 

COOH 

F 2 K-(CH 2 ) 4 -CH-NF 2 ; 
F 

F 2 H-(CH 2 ) 2 -K-(CH 2 ) 2 -IfF 2 ; 
F 2 N-( 082)^-083; 



f«, ^ (in) 



(21) 
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O 



<n^yym. xti^ (iv) 




^ (III) (IV) ^S-efeO, Ltf, (Lys 3 ) -$y<isy, ^>XU 
5tyoey, 7)l7S.y. ~>|-*aAc, ^hU^Z-yyA, *U 

C®»»l©fc^0«j6*iHSjWc , r*fc»lc, WfcLT, TIBOS (A) : 



£imtt. 2«©aHR7 5>'*&«L (m=2) % *0-OI42«OK-T- 
C H. -«a5if^7;l/+;l/fl:*nft#«o«« (L) *«6W»LT»6ft*. L 

= 2) R.xs—Doymm75.;m (p=o *wlt^s. m-paitfu^ 
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raUHcLT, T!B©S (B) : 



P*2 ^ ^2 ^2 



I 1 L—uNH-CH^T-K 

K-T-CH 2 NH- | t U <="f™ 

ii« 2 «SiH 2 fo, T X .!n 2 >!« 2 J» ^- T ~ K 

rr rt ^ ! 



ft, 1 9ffl©3iHR75>'3i*frra (m= 1 9) #>J 75 >©*«©#« (L 
) fr6ffl#gLT#6ftSo 

»#« (D a, 1 5«oK-T-cHi-«yn?7/u*^ft*nfc. t#en 

ftft«W*, 9{1©»75/S (p = 9) RffWWl 5*07;^UVS ( 
n=l 5) ^#-t§o m-pttlOWU^T, LfctfoTn>m-pRtfp 

= 1.5, it** 8 coio4«»(i, mm i oicmmnr^ 

So 

^•fftA^^figffit.koT, 77U*/i//\oy>ft:ftfcJ:*7;l/*;Wl:©J;5ftJB 
H»75>©7;l/*;WtT?S5ti*o ^tifctfrfrfefc-f, U<< 

«rt#Sft-ea&«<:i:*«aLft. ££, »c*i«^#SL(G.E.Beares S R.E. 
Feeney, Anal. Blochem. 224, 1-16, 1995) , ^©*tc, jI<?J&il7t$J©#£T 
fc, #«©7;l/7*fc Fkaef:©«S^ta7cW7;V*;Wt©ffiffl*<E«SftTV^ 
So L*»bft««6, -jRWfctt, */VA7;l/f I* K©nffc-©0IJ*t.U:£3tf, »= 
«75>©Jg«ttffiKSftTl>4V^o Cfttt, 7 5>i:7;l/7*fcF®H©«S© 



IKflcffil^T'&SC tA^^^tlT^SO. -P. Sanietal., Tetrahedron Lett. 3 
5, 1181-1184, 1994) „ Kkl©7;l/ft K^S«c<fc5S6©il7t;7;l/ 

-©ffiftS^SWtfc:fcftlSf\ =«07>l>*;Wfc««e2tlT^ft^ (V.V.So 
mayajl et al., Appl. Radlat. Isot. 47(1), 71-77, 1996) „ CfticRLT, 

Wfc, *»flO*!£H:, * (VII) : 

K-T-(CK 2 ),. 1 -CH0 (VII) 

CSf, 

k, t\ q ti, mtmm-z&w vttvHt&m. xa*©*i/-hx« 

fflco-Ofc, S (VIII) : 

Wa z i m (vni) 

est, 

i) S (VII) ©ft£t/*\ mffl©t&H»75/«fcHILT3~4 0«CD 
iMfJ*;^£,fX ii) KiStf, ^5y«g^t«FaWT?J6«*^ 7/WtKttt» 

®*ttTfcfrt>n, MTt^itt, Kfi«8HR7 3/SfcBBLT3~6 0te®a*« 



(24) 
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felt, 2-1 7 OBSiaoftSlCfcDg&SAV -5~6 0 0 CT-&3 o 

-s-«75/aott»iciiLT, «io~3 5«oa«^-eos (VII) © 

-KJEBWfcB, pH7~ 9 xaco-oog^s 

15-3 cccra-pSfcs ; 
-EJWIBtt, 10~7 2»nr**. 

±IB©=fc5(c, a (VII) ©+5>hi:a (VIII) o#'J73/fb^»4:o|lin? 

set), *^t», Ma-rs&ijii^atf/xtttotto-o^riw*. 

«HBOft^*0«3fifc» f U*+BK*©7/l/f*l: KB, TE©S (I a) X 
l±S (II a) : 



At±, Xtt- (CHO ,R,-« (CCT\ sit 1~5©H2£ 





(Ha) 



(25) 
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X'hK), Ri(*, #i|g£T*&5frXttCONH, NHCO, NHCSNH, CeH 
iNHCSNH, COO, OCO, CK St*L^) CflSU 

Btt, -D-(CH.).- (CC?, ttt, l~9©SST?feD, D«, 

Rtt, H, Xtt, -CH-0-BzgL<«TsE^: 



t>, (I a) SO" (II a) ti, ±B04M'f*>fr6atfn*2*Xtt 

3 (Ilia) ~ (Via) ©WT©*Htttt«?fc#$ : 
10- [2-**y-2- C (3-**V^ntr;W 737) x^;W -1, 4 
, 7, 10-fh77f^?aKf*>-l, 4, 7-=*»(IIIa) : 



•OEt 




arf*oi«a-rss (IVa) : 




OsffKy^AiKfe 3, 6, 9, 12-fh77f-ll, 1 5-5>**V- 
3, 6, 9-h')7 ^»f*>l (Va) : 



(26) 
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Rttt-OKM-rSaJ; (Via) : 




(Via) 



sda), (ii a) (D^yhm, xizznzv&m&wmtimxztiz, 
*, rs/aa, #ywK*L #»j75/ibr» sew, ttftsu 75/ at 

iz-if^hUrS^ 7;l/*;U75>5& 7/l/*b>^75^ KUX (2 

U^5#?tt, CLys 3 ) -tfy^X ^yX'JX **hU7 
5*^Pif> s 7;^5>, >-F^nAc, #«EttRtfi£»K© 

a (iva) stf (via) oitsmmt. ±e-me«*tite75/iinwaifco 



(27) #82 0 0 0-5 0 6 1 5 2 

cn5<Df&, S (I a) Rtf (II a) ©ffc^Wfcfel^T, RlSHKfK, 
*Att, ^ft^'ft, -CH.CONH- (1 b*«T) fttf*B£ (l a^gt 
) CfSU B», S(Ia) Rtf (II a) ■ZUJEfcSfcStlfc&O-ca&So 



1 
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1 ) *iJ<5A7ii^SK 



la TAZA 



I 



I C1CH 2 v " ' 



-/LJ^COOH 



■ooc — / \ / N — coo" 



X — ^ \ /\_C00H 



,nh .am 



L J 



(HSi b, A = CH 2 C0NH) U xtt, BStS, tfattt. Any 

X OTs, OMs, OTf fc±0fc*«fpS»r*U ^LTYtt, HftOpH 



, 3-^**u->o9i»ft-e«««ftfc7;i/7*KH-p*«] tiaa-rs, sues 

— T A Z A ( 1 , 4, 7, 1 O-T-h^Tifi/tuVrfiy) Rtf_hlST?t!Lfc 
7^ft K*11#fifcOSf£;T\ 1 : 1 7/l>*;Wfc£j*W©£)S> 

a) R=H) ©*7>hffl©4^ 

S^*>©*U-MfcKJ;oT, ffigtctt. S(Ia) h»J*&JBfcK 



y 1) *«J'>A7*<U-fSK 



2) NHjNHj 



^.COOH 

HOOC^ HOOC-^ ° 



-iSX-B-Y (CCT, Xti, /\nyx OTs, OMs, 0TfCJ;!)45 



, »lKS*lfc7;W s fc FDME^OtGi : 

- X£7 5 V fcfflftU *>U*=A*fiai*tlfc H 2 N-B-CHO -fiSSS© 

-*IRTX#*ft*DTPA (->*xf^hiJ7 5>EM) ©rafcM&fc, ± 
iHt?^bfc7;i/7'e FMtoll^ ; 

-fil?nft7;l/ft FMtfiWLTS (II a) R = H) (O^r^yhit 

3'J©£fiSc ; 

no*5>h if S (I a) RtF (I la) ©*5> h ±IE 

©7 5 / u 7 5 / sfM&*«K*iR*'Ptt* , r * c fc*^nfe**tf *^ *> 
s»»k, a»^<a*©«i«*iairr«©*<i8*»fcW*T«s. 

*$»H© 3 # u *5 v y * h ©«ifi©fti6©j»c7;l/*;l/ 
fcEfctt, «T©**Wc«l:oTfi<:* : 

-IBB©fi(t©S-«75yiS©«»*i:MLT3~4 Oft, »«ttt 1 0-35 
fg©iMtjT?, TS/JlttXtt*©*©^*:, S(Ia) XI* (Ha) ©*9> 

hx«i*fte>©&Jg*Bf*©-o©£js ; 

-K*S*f*«, — fl§tc. SKftffL Kflfctt, IfflMttftJf© 

;K 7p/V-;WB, 72y-;i/g©<fc3&<5#?»©7;l/=i-/l' : xtt, Mi 
tf, DMF, DMSO, DMA©«fc3ft#ynhVtt««tt*«t±5a5 :±8D 



(31) #82 0 0 0-5 0 6 1 5 2 



#£T, ^O73yfflft©75/»fcMLT3~6 0fgOjafjT*fiil»)> Lfr 
5E> ^SteS!©*!?* Itm **ffcS/7/*'>jR^by^A(NaCNBH. 

-sjssaa, -5-6 o°c, #»ati 5-3 ow&^; 
-e*s$M8, 2-17 oisiiBfcSfcstf, jfiita 1 0-7 2i$HT?a&§o 
mmt L^mmmt. p H*#7~9-i?a&sy >«Rtf*?*©«frire* 

*„ ffSU^SMESIti, ^^y-;K DMFRtf DM S 0T?fe5„ EfSSStt*© 
7 3 /}§{*©«*«, 0. 1-40% (w/v) T?*S. »SL^3l7caiJ», ** 
WSfrfc* &7t7/l/*;MtE£#\ 73/fi#:t«tc^ (I a) Xtt (Ha) 

7;l'+;Hk©ffio*ffii:*fS8LT, &rc7;U*;Wt©M{c^&fl.©fiJj£«\ S'J 

i^TB, 73/*«*#-r*75/K*lllrt^TB»Offeo*ni:PI-T?*« 
Ck*^nfe. S(Ia) Rtf (II a) ©<fc£*Xtt*ftS©&MIKfc^ ffi 

m a ava) o^Hu-^AHfti*, antos-1873/aoa 

V^WKtf^fcEJSLftfr-afc. CO*»tt, pG 1 u-H i s-T r p- 
Ser-Tyr-GI y-L e u-A r g-P ro-Gl y-73 FWK^JIlJ? 

zww^pai 1 82. 3**rrs, 75/*i§»wi«*ftfe'Wh\ 

(lhrh) -efffcftfto s»>*ftt, geoes«Kffl^ft*ffT, 



(32) 
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3 (IVa) ©JtfFU-^AJWtfcOSlSaKlUl^tL.at^ElfcSSLfto 

«*tf, ^ (IVa) OA*F'J-^mt, Vf><De-7 5.;m<D&J&it. 
a (IX) Rtf (X) : 



n' - (3-73/^Ptf;l/) US'V&tfN' , N S -ex (3-73/^Otf 
£ta©j«fcLT, TECS 1 14, *«BOW»ja**Utt*«»L, ISSfifc 





(X) 
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i i 



: S „ I , 



s = 



S 



<"""iil!l!!lli!ii 

* - - - ::;•»;: ; ; 

£ « « « « sssxss'a-sss 
s 



i a * - 

il ! I I !; 



II! 



^ft-Hft^enftcfc^KBic-r*) 0 st, fifths ooGd 

5 (DOTA) ->h^nic4IiTii8. 1 %fc*L^ (Lewis et al.,B 



ioconj. Chem. 1994, 5, 565-576) , *^©*SSff>J 1 lfcE«Lfc->h 

^BAcOilftm COIBIO. 9%T'2S3o MR I IfcfitC G d © 1 0 0 

11. 4 ^nol/kg*^#*nS^#T**3*^ *%W<0*^WT*tt6. 8 jinol/ 
kg «tti6l«iBaT?**o (Lewis et al.) » 

, ^JS-r^ytCfcS + U-hfkOWttS 4. 5-97. 7%TS*SCfc*iE 
SELTV3 (Bioconj. Chem. 1994, 5, 565-576, pg. 567©* 1 ) D *fP3©£ 

, cow, ^-M^ns^sf*^ ftTzmmzm&mm, m 

*Sf, C r, 67 G a , ™ G a, "' NI," Tc," La/" Y b , S 
nu Ho, W Y, Pm, '" L u , " S c , Pr," G d , BIT 

*«woBWe**&JBiifta:, u#y-AK:AnT*y-fe;ncasn, mil 

fc«*^fc-&Tfl!ffl*n*. c© TSf*J tt, 'vOJJ'W. 3>Kn 

mmm 1 -as 

it (E S I -MS) ffi*ffl^T*JSLfto **H s ffl4**tt, Lasermat 2000 (F 



innigan Mat) SH&tfv h V v LT a -i/TJ- 4 -fc Kn+S^-Yfi 
Wt (ACH) xa^tfVKSffifflU Matrix Assisted Laser Desorptlon Ion 
IsationfBlffftraS (MALD I-TOF) fc**SjB8ff*ffl^T#*rLfc. 

m (i cp-es) xttx-aatJHS (xrf) Ej^TSfiELfc. ftmzmm 

•SffljgLfco 4jS»*6N«IS*1 2 0-4 8«FBB40*^«Pbft» 

fc##r*fr-3fe. *5AOftK->kFU>ttm»*fllAfcCarlo Erba 3A-29# 

»7 3/»<Di&J£: 

*^S04«»Ktt, "p" ^7^-?- GS£&tcgHTV^iI8t73/ 
S) {±, Stocks S.J. .Andrew J. M., Ramey C.W., Brooks D.E., Anal. Blochea. 
1986, 154(1), 232-234tc8efc©73ffi(c<};*?. yjl'XUXlj = >(f luorescamlne)(C 

s-Aiftfliia4fflv^iisLft, ^^fr^-c^stt^©^*, sat* 

(en^i =0. 9 5 7ml -mg" ■ cm"' ) »tf*t h V7i//—Tvk (e» 
.5- =2. 0 3ml -rag" • cm" ) ©»£©«iRflW£««fcLTW£U 5*^ 
ntfvRtfs/h^nAcfc«, £1) ^V^*nty>Sj£fflv\fcCRiggs A., M 
ethods in Enzymol., 1981, 76, 20-2 1) 0 

hif^yj-ic&iTmmLrcc *n*n©fl:fcftWB*, o. 2m«nh 4 hc 

0 3 }§$T*¥8f2-£fcSuperdex 75-HR 10/30* vi, (Pharmaciaft©llp a q) _h£& 
A (2 5(i 1) Lfc. ?nvh^77-f-*ffiSi (6-7*0 TO. 5il/iin 



(36) 
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©«an?ffV\ 2 8 0nn©#ftW£T'ftWLfc o 

&ofr©Gd-$W£$WT*fcJ:, Bruker Minlspec 120*fflt\ 0. 5Tfttf3 
^»J2 : 

10- [2-^*V-2- [ (3-**vyntr;W 75/] X^;W -1, 4 
, 7, 10-fh77f->^nFf*>-l, 4, 7 -=|»O^KU->>A» 



A) 1 0- (2-**V-2- ( 75/] xf-;W -1 

, 4. 7, lO-fh^Tf^PKfA^-l. 4, 7 K (III a 

) ©ft**] 

«fttffilR©^JBtflj4fc:E«©*}St*Pt;T (WOf&95/32741#, ^->'4 9 9 
) , «W©ft'&»*«H6Uft, «J6Lteo 
' H-NMR, " C-NMR, I R&tfM S h /!/«:, g/^Lfc«ig(C- 



B) 1 0- C2-JMPV-2- C (3-**V^BW 75/] x^;W -1 
, 4, 7, 10-fh77f->^PKf*y-l, 4, 7-=B« GS (IVa) 

©ft£«i ©*rpy-*2dt» 

7j<3, 0 0 OiltjSKPL.ftft^ftA) ©2. 9g (0. 00 6 3mol) ©i§r& 

fc, WtsffHU^Al. 1 4g (0. 00 3 1 5mol) £jtax, E&M&b* 
5 0*CT2 0l*HJrtRU RlS©ail*HPLCT?tx*-Lft. RJ5g#»* 
Millipore (0. 4 5jn) £ffiLTif iiU a»*»B«HLT, BfaoftJfiW 
3. 85g (0. 0 06 2 7ml) *£aWfciK*t?&fc. i.p. :>2 8 0t;„ 




(37) 



#82000-506 1 52 



xf-H/$fy=i-/l,©£* (GO : 1. 3 5% ($188?) . 
HPLC^I (titre) : 9 4% (tS«(C*3tt5 %) „ 
K. F. Jjffi: 9. 2 5% 0 

tcIM (C» H» GdN s O. -3. 18H 2 0i:LT) : 
mmm-c, 3 3. 3 6 ;h, 5. 67;Gd, 2 3. 3 0 ;n, 10. 1 60 
mWU-C, 3 3. 7 4 ;H, 5. 51 ;Gd, 2 3. 2 5 IN, 10. 3 6 0 

IRRtfMS», ifvLftilfcHSLft. 
HM?J3 : 

N° -*;l/#'<>^;l/**i/-N" , N° -trx (4-7if-5-**y-6- 
(1, 4, 7, 1 0-rh57-tf'->^nFf : i/;l/-4. 7, 1 0-=ffi» 



*««92BT?1#5n;fcfkS» (IVa) £04 g (6. 5nol) W^XO* 
HMT, **/-;U OilKSdPLT-StfcJWlbfe. fflfc, N° -A/MM 
>&J\>**5/-L-V$'V (Z-'J>-» ©0. 4 5g (1. 6mmol) Rtf 

KOHCO0. 1 g*Me0HO4iHcJS»Lfc}SJS%lli!IU CM, 77X3 
fcAftfc*ttW2BT?#5ftfcft:£to (IV a) OffijRtinAft. Sttt, NaC 
NBH3COO. 6g (9. 5mmol) *im^fco £<DM&M*. - 5 t"Z? 1 8I$IS 
IftitlHfLft. ***Si;U «»*CH,CN/H,0/hU7/l/* 




(38) #82 0 0 0-5 0 6 1 5 2 

umm (t f a) (10:90:0. 1 ) cou^mm 1 omcwmu wwm 

K£ii£U LiChrosorb RP-18 25x250mm#7A (E. Mercktt<Dlk a q) fcffl^T 
SBBLfco Wffftft^**, WCCH.CN/H.O/TF A jB^»«*ffl^T» 

#N\ WHESLfc. SS*x-fK«\ BEETfclHSU »i©TFA 
*£trmS©£j«W©« 1 . 9gr*t#fc 0 

K. F. *ffi: 3. 4 3%(w/w) 0 

H P L CJjffi : 9 8 % (ffi«£:tett3%) : 

: LiChrospher 100 RP-18 (5mm) : 250x4mm (E. MerckttOBift) . 

mamB :ch=cn, 

1 0#Wl 0%B ; 1 O^Wftl 0~3 0%B©43E}8*L 
mm: lml/mino 

*&fiS:C, 3 3. 2 2 : H, 3. 8 8 : N, 7. 28:Gd, 12. 15, 
tW«:C. 3 3. 0 3 IH, 3. 9 7 ; N, 6. 80:Gd, 12. 72 0 
E S I -MS : 1, 4 7 6 (MH) . 

a«*o»jt*aEwr*fe»K, ±f$.Vazemm<Pi 1 o"CT?2oi$iHiiQ* 

TffcSCfc*, MM(MH:2 6 D&tfNMR»*fTitBUfeo LiChrosorb 
RP-18(25x250mm)* 5 A*HV\fc * nT h jf 57 -f -OIHfc, Th*MU£ 

JR*: 1 4% (2 0 0/ig) o 

E S I -MS : 8 7 9 (MH*) „ 

C <D^»Jtcfa« Lft *|S«© P Jttt 2 T?* o fc. 

mmm4 ■. 

n' , n' -tTX [4-7->f-5-**V-6- CI. 4, 7, 1 0— rh57 
1fi/^DKf f S'^-4, 7, 1 0-HPK) 'N^/W -L-US'VOtfFU- 
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mmm3-emz>titii\:ei®o. 5g***y-/U5 0iifc»»u cosmic 

, 20%Pd(0H) ! /O0. 2 5 g *4p*T, *MJ±T£^g-? 1 0 #111** 

»*xf-;I/X~r;l/fc:SiHU HJRLTlHiU 4 0 0mg (8 8%) 
E S I -MS : 1, 3 4 2 (MH) 

c vmmmic e« l ft ^j««jo p jt« 2 o &. 

£*«95 : 

N° , N* , n'"" -hUX C4-7if-5-sJ-^V-6- (1, 4, 7, 1 
0-Th77f^oFf->;l/-4, 7, l 0-=Sffl» 'n**>;W -L-US/ 
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*^J2BTt#e>nfdk^(IVa)«2g(3. 2 5mmol)^^^/-;H 0ml 

0 Omg (0. 5 5ool) fttf L i OH©2 6«g (1. 1 mmol)©^, ^ 
LTS^CNaCNBH 3 <D3 1 Omg (4. 9 3mmol) £AQ;lfco SlSS^fe* 

-5tf6o^rwu c<D^T?gii*®*Lfco ?m^yk5mucmmLr 

iiLO. lM^U^X/gtS? (pH5. 6) T'¥«S-tirfc:^*>3c^Sg(AG-50W 
-X4, Bio-Radtt©iafp)^ffl^T»ia5gbfco &#©£fi!c^ (IVa) fttfElS© 

gijs^^suft^ mm<D%.f&m im^v iJy/mm (phs. 6) t?js« 

Lfc„ <HtS.m (T L C : Silica 60-F254, BBfflSft : /-;!// 2 5 %7>^ 
^7 (1 : 1) ; Rf = 0. 3 6) fcStrH#fc0Hi\ (EMU *K»HfbT, 

MALDI— TOFMS : 1, 943 (1+gLfcMH* = 1 , 9 4 0) „ 
# K <J A3B*yj 0 r , = 5 . 2 5 s" mM" „ 



N° ,N° ,N* ,n" — rh5*X C4-7-9 s -5-^V-6-(l ,4, 7, 1 



(41) #82 0 0 0-5 0 6 1 5 2 

7, 1 0 -5|fg) M->;W -L-'J-> 




**M2BtlS«0»S'ei»6nfcfi:ft« (IV a) cD2g (3. 2 Snol) * 
, jBSE?&«»*«IAft75X3«t>l?/*/-;H 0«lt»)BLx -5TCt?H»L 
te. COigfgtc, ^^/-;l/3inltc^LfcU->y^^7 5mg(0. 4 1 mol) 
&tfL i 0HCD20mg (0. 8 2mmol) , »^NaCNBH.©3 1 Omg (4 
. 9 3nol) *Jn*., COg^*- 5*CT4H*ffl8l#Lfcfc, jgK4 0^IH^ 
fi (2 1-C) * 2 V-;b 2 aHC&$ Lfdfc&MlV a ) 

<D0. 5g (0. 8 2mnol) StfNa CNBH»©7 7mg(l. 2 3nm\)%m?L 
, C©?I^*2^5 0 < €{CiliP|^LT^6, iStl 7BSH«BLfc. ML 
fcffiffitl£^jrfSfc&{c*3«l£in;SL COfi^«*3WfBI5 OTCCStfM 
LTfrS, Sfilci 8BflUWlfc. jfflK*eSb, ffif«*SiliciMPLTil 
iibfco MfS^O. IMONH.HCO.jfflRtfTIIS-erft'fJi-VSEiWiHH (AG-50 
W-X4, Bio-Rad*±©S^ a n) TlllSjfiLfc. ji*|<D£/£« (IV a) RtfSJSOlJfe 
J*ft**7Afr&|**Lfctfc 0. l~2M©NH.HC0i©£E»»n?W«© 

h U -Stfx h^-TJM^Wfc*** (T L C : Silica 60-F254. 5M$J : x 



2/-;k/2 5%7yt-7 (1 : 1) ;Rf = 0. 3 6) £^*fB#*:0H±, 
SjSLT*^7k3iilfc}§»Lfto CM, LiChrosorb RP-18#^M250x25mm)£ 
fflWfctfBtflJHPLCKttU 0. l%TFA*^«55~2 0%7-bh-hU;l/ 

jS»*^trli»**», ft»bT*c6*fc:»IIPL, IftSWtJJOeiaiftUfto W« 
: 9 0rag o 

MALDI-T0F-MS = 2, 543 (Mh\ ttWfa : 2, 5 3 8) 0 
«rK'J^«>i«*a*)©aftfiri=8. 3 5 s" mil" . 

mmm7 ■. 

N° -*;l/#^yS?;l/**5/-N' , N* -tTX- [4-r-»f-5-**V-6 
- (1, 4, 7, 1 0— f h57-9*'>-5'nKf f i/;V-4. 7, 1 0-HffK) "\ 

**«!2AKiB«0*ffi7»#6ftfcfl:«* (Ilia) Q3g (6. 5uol) & 
HJx^;U7 = >2 g£, SjRjtfxaffHMT, *#y-;H OnRcjSJPLT 

» (DO. 4 5g (1. 6nmol) RtfKOH<D0. 1 g*. Me OH©4alt?§ 
*?Lfc»«*BU CM, SJS77X3K/;dx., »&£NaCNBHaCQ0. 
6g (9. 5ho1) ^Sn^-fco COSm »A-fll»Lft<C6» -5WC1 
8l«BHt^tfe. 5S«*CH»CN/H.0/hy7A*nB«l ( 

TFA) (10:90:0. 1 ) <D££KK 1 OillcJSIKLfc. JRfflftfcStSL 
, it?i££LiChrosorb RP-18*5A (250x25m, E. MerckftOfiffi) |h)D 
CH.C N/H, 0/T F AO}l^j8flSET?4j«W*»aiLT««Lfeo 5Mffffl*5 

um^vn -o fcfttirtt&mc ltsdk&b^***, wees l 

fee 8«fcx— f;l>Tifcl,\ WETKiatLT, *»«OTFA*^«yBfa©4 
AMI. 3gSSft. 

K. F . tlM '• 4 . 8 5%(w/w) 0 

H P L C tim : 9 6 % (S«Kfcnt « %) (gjH* 3 fc|S«OSffi) . 
ESI-MSX^h;l/: 1, 168 (MH) . 
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-N* , N 6 , N e(0> -HJX [4-7"»f-5-^y-6- (1, 4, 7, 
10-rh77f->i'nKf->;l'-4, 7. 1 0-=«W 'vfrS'/W -L-U 
-N* , n" , n' , n' -fh7+X [4-7if-5-:**V-6- ( 
1, 4, 7, 1 0— f h971f^^aK7 f ->;I/-4, 7, 1 0-HifB) 'N+i/ 
IV] -L-'J~»o 

N' , N' -IfX C4-7+F-5-^V-6- (1, 4, 7, 1 0— rhv7 
f^DKf->^-4, 7, 1 0-=mm) ^Fi/M -L-'J'/V. 
£M0!I8 : 

1, 1, 4, 7, 7-^>^+X [4-71f-5-**y-6- (1 ,4, 7, 
1 O-xh^+r^n Fr'>;l/-4, 7, 1 0-Eitl) ^i'M -1, 4 
, 7-hU7tf'N7 p ^> 

*)5S#IJ 2 B tC|2«©/3)£Tff Sttfcffc^l (IV a ) © 1 . 5 g ( 2 . 4 4 mol) 
S\ 0. lMjfc^&jfcjfcl QMC'inmU #^?\ 5?xf-U>hU75>l 1 /i 1 
(0. lnraol) *&Q*fc ; C©i8ift©S*lpHtt8. 5T*£?K JEfcIHg-fSC 
fc*SL4A^ft. #^T\ 7j<jK{fc^7/*^jK+hU?A3 0 Ong (4. 8mm 
ol) *iQ*, COS§**, 3*#X©»H§C"R iigT"6W, ^^•e3 7°c 
T'6 0«ffLfc C©B#£T\ ■■ 3 ftS*SS^«I*ia«fl||(CelliisepHl)» 
»»«1000, Membrane Filtration ProductsttOSiffi) K#U ?J<fc*tLTlJl 

wtatfbfco s«»#rtt, ^n^n^x^i^vhU75v-at^%iv) < Rtf 

^x^L/yMJTSV-Cfk^BlV). Kffla-i-«»2, 5 00Rt>*3, lOOt 
2ffl©±lf-20#fc*^Lfc. jfflrLfcKlSiE£»*aMSlHftU pH5. 5© 
5 0iM'JyWB«f«, 0. lM©Na.SO.»«©lilfc:»IJPU El UWffMTC 
¥ij2-efcSephadex G-25©;&5A(2.2xl20ci)ttSfco ItS]©^-? 1* 

>Wt*tlfcK»# (MH\ *««RtWIMI=3. 0 9 2) 9 0ng£f#fc o 
SSMU9 : 



N, N-fcTX- C4-Z1f-5-^V-6- (1, 4, 7, 10-fh77f 
->^oKf->;V-4, 7, lO-HSfSS)^!/] Ff^73>©;tf FU- 

£tt092 BfcB«Lfc£irPfc&ftfcfl:£*(IVa)2g (3. 2 5m.no 1) 
S3R*XO»H*T, ;**/-;H Oilfc»WLT-5'Cf«:l ! &91Lfc. Cftt, 
2*/-)l'2mUcmf&Lrc\ t Ti/Jl/75.XDl 25 n \ UOOmglO. 5 4mm 
ol) ©7§7&, *tv*?7k*fc3/7/****-by*JU3 i Omg (4. 9mmol) *iin 
A, 5SR^O*HStT» E{£gSft*£aT6RSHI, ^t? 3 7 TCU 6 0 RflRf 
Jt^Lfto »«t*9*U 8Bt*CH.CN/H t 0/hy7;l/*oB» (TFA 
) (2 0:80:0. 1 ) <om&m 1 OilfcfclBU £<D»»*ai3iLT*» 
*K*|lfc£U LiChrosorb RM80*5A (25x250uk E. Mercktt©S n n p) 
^THUCH. C N/H, O/T F AOfi^»«Tftricft*8tfJLft. £j»tttt, 

**tWfra©£ia»4 5 Oig^fffe. 
K. F. ^ffi: 3. 9 7%(w/w)„ 

H P L C Jim : 9 2 % GEM%) (Hj5£#J 3 flgf4$$ 10-5 

o%m) o 

MALDI-TOF-MSX^HP: 1, 3 8 4 mW-LtzMH : 1. 3 
8 2) 0 
*«Sfi»J 1 0 : 
[Lys J ) -#>^»t{ta^ (IVa) 

pH8O0. lK*<y®mmm5MC®MLfc [Lys'l -^V^S/y (Sigma 
ttOHfl. B1647, Mr : 1591.8) 0 5vg<D®miC mm 2 B fcEKO^ffi-Pli 
5ttfcft:£« (IVa) ©3 0ng;BWNaCNBH»©5ig*ill*.fco 
%SJa-e4«p|B*»bft», St, <££®1 (IVa) ©3 0mgStfNaCNBH, 
O5«g*in*feo Sfc2 0WrlHHI#Lfc«, fij£g£ft&, Cellusep HlSt (£ 
1. 0 0 0) KAft, *K**LTiMrLfc. fc5ftfc»«*»#«fci* 



(iva) ici*#-^^F07'3/*on»7;l/*;Mtfc:ffl3 , rs»v^>^ 

;VO#li^r2, 7 9 0 (ff-fiELfcMH* = 2 , 7 8 8) IC^Lfc 
1 : 

•Yyxy>fc{b£to (iv a) ©js^ttosiS; 

pH8®0. lM*91Mffittl 3ilfc«MiLfcr*0-<yxy h U 
Calbiochem©KrPq, 407696, Mr : 5778; 1 0/i»ol73/S) 2 OigOJSJKfc:, * 
jMfl2BfcE*Lft*i4?^5ftte{t^* (IVa) ©9 5mg&tf N a C N B H 3 
©1 5ig*iin*fc. CO««**2 01C-P4l«IBW|stfctt, Htfl:«fc (IVa 
) 09 5ngRtfNaCNBH.01 5ng*iD^fc 0 

a^SlStt, #&t575/»cttLT{fr^l (IVa) £3 0 : K NaCN 
B H 3 tft^ (IVa) * 1 . 5:1 ©fctJWtefr-afe. ^ST? 1 6BtP^jKH 
ft, Sephacryl S-I00HR*5A (PharnaciattOSdS) fcmvfclMXSEBfi'nv 
h^77^-(CcfcoT, aHOiOIRtf EJSOBJt^ftfr 6«5frt**»li L fc„ 
CO*5A (45x8. 9cra) 0. 1 5 MON H, H C ChrMtJ; <? 2 Onl/nin© 
WaTCimtiLfc. «K£j£tt**ttU Hflilii/Aiicon YM-3«tC J^flrii 

^xm^fo-rvif^y^-ic^-Dx^mu ^mummx^tc (t. 

: 2 4. 9 9#) c ^/b^UXASXC.fcSjaStt, 1 molS !3 0 . lino IN 
H 2 l©*©#^SLft„ Gd^»i, gfilnolStM. 6molT*a&oft 0 ft 
KHfftt, ^>XU>©M79Xffc£rtt (IVa) en^n, 2, 3, 4R 
tf5J8»OK«*SLft. 7 = /iM(i (#M:«2) , 1WM^7 5 

©75 7*«-eSB«OTf, Cfttt, a-St>*e-7 5yS^Pi^S{SKM#1- 
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D 




Asx 


3 


3.04 


0.04 










Ser 


3 


2.70 


-0.30 


Pro 


1 


1.27 


0.27 


Qlx 


7 


7.29 


0.29 


Oly 


4 


3.09 


-0.91 


Ala 




1.99 


-0.01 


Cys 


6 


4.53 


-1.47 


Val 


* 


4.30 


0.30 


Met 
lie 




1.87 


-0.13 


LOU 




S.97 


-0.03 


Tyr 




3.92 


-0.08 


Phs 




2.09 


-0.91 


His 




1.99 


-0.01 


Lys 




0.17 


-0.83 


Arg 




0.99 


-0.01 



mmm i 2 : 

5*yoKyfcft«ii (iva) <om^mmm 

^•vcD^K5*^ntfy(SigmaaoKp a p, M-1882, Br=17567)fttfpH8. 5© 

*vMMm'mm\ mmmi 1 tnm&BtLit. «si«a : 

Mffttl OOiltJWWbfcSJi-yoKy (0. 5 6mmol NH 2 ) 0. 5g, * 
%042 B1?»fc{b^ft (IVa) 10. 37g (16. 9mol) *2@t»ttT* 

in, 



NaCNBHsOl. 6g (2 5. 4mmol) £ 2 EfcWTMstao 



£j«M& ^XK^7h^77Y- (t. : 1 9. 5 87*) CkO^K 
T'JfeSCfc^Lft, 1 mol^D 0. 5mol 

NHilOSCSft^Lft. Gd^-Mtt, gfi 1 mol^t) 2 7. 9molTfeoft 

. f»#*r«, 3*yae>on»^5xfk^» ova) o, ^n^n, 29- 

3 33S»OlM*^Lft. 

9 n t£ >©«jSA'#iS* 3 * tr t nmib T J: i ^-gt£* L fc c 

# F <J 248*13 *) oaa*r, = l 9 s ' 6im"' o 

n<Dmmmicmm^nrc^m<Dpmi 1.43 -&br>tt 0 
mm 1 3 : 

**hV7i<S->fVhtfcGto (IVa) Ofi^ftoHtt 
■)>-0gl+tFU^/-^A (E. Merckifc©«,ft, 2306, M,=25656)& 

ttffiftl OOmHCrSftPbfc+thU^i'/— fVA (0. 29mmol NHOffl 
0. 5 g, *SS0IJ2 BTflffeft^* (IVa) ©5. 38g (8. 77mmol)£2 

NaCNBH 3 <D0. 82g (13. 2mmol) % 2 HtWT^iPo 
£#fttt, ^X»^nvby77^- (t« : 1 9. 5 5$» }c£^ft 
T'SSct^Lft. 7;l/+bX73 = >{c<};SS!iatt, 1 molSO 0. 2mol 

. K«»«f«, ^h'JT'i/y-yyA^Xft^ (IVa) ©2 6. 68tS© 
C©SI«Mfc£«Sftfc^tt0pJttt 1.91 T?£ofc 0 
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mmm 1 4 : 

~> h to J* c£it&® (iva) ©fS^ttosari 

■JvOili^^nAc (SiguttOfta* C-7752, M r =12360) USS 
mi 1 fcWIttKfiiSLfto ffifflLfe«B : 

0ilK»H?Lft5/H'nAc (3 2jtiol NHz) <O20mg, H»J 
2 B Ttffcft^ (IVa) 0. 5 5g (0. 9mmol) £ 2 mKSWO&bn, 

NaCNBH 3 ©100mg(l. 6mol) * 2 @fc#WT*!ll1o 

*7AK.ta«»K:itji^. eat, fcitmsmxvmmftmtttL-zm 

U *EJS©NaCNBH»*H*, *l#vp, 7xUf 7>fc*U "f A (tt*S 

T'feoftO-p, iS8t75/*£TNB S (Habeeb A.F.S.A. Anal. Biochem., 1966, 
14, 328-336) TSfl^U QiolNH.IIOttfewLfc. Gd^»* 

% aeimiat) 1 4. 6101-1**0*. «h©£^5'^;1'*wl 

, goitres' h*nAc 79 (IVa) ©15, 1 6 MM 75SS©f« 

K«a-r* 3 tr~?*B«>fco 

C©*iffllcB«*ftfc±J»©pJttt 1 • 4 6T*^fc. 
£«0!l 1 5 : 

-Oxy y tits® z a) ©&£#©«!8; 

pH 8 CO 0 . 1 M*9fitttfrffi 7 MC®®Ltc7*<?M >X U ^ h 'J * AUCCa 
lbiochem*±©lip D p, 407696, M,:5778:5. 2 /t«ol75/S)© 1 OmgO^t, 
fk^2A) CD7 0mg (0. 1 5 5mnol) 1 N7k&£ft:7 b 'J 9 Ay§7&-Z? 

pH£8«B#Lfc„ #VT\ NaCNBHiOl 5igfcin*., COgS**S 

JgjSrl^f^ES^iti® (Amlcon YH-3H) LT2ll$U Sephacryl S-100HR#5 
A(Pharmaciatt©Hp a p) fclHt\ 0.1 5 MON H, H C 0 3 ®m%m\<\ 1 ml/nln 
©8firc»fflLfc. «tt£jgtt®H#ftWBU Amlcon YK-3M«ffl^felBftll 



Lfz 0 yfr*UXj]5.>lC&5%mi l Z, SSlmolMiOO. 3molNH 2 ScD&© 

fco COH«flllb:E*Lft4)*1Sl<OpJtttl. 2 6T-fe-3f; 0 

- Kin) =*ynvfx 

- Kill) i^h^nAc, 

- Kill) +tbU^/-y>A. 

mmm 1 e : 

#y u *s>tiMto2 a) <D&tt*<Dti& 

pH8<D0. llW-^BWWKTilKflMPUfc^yy^rnttF^-heipi 
al+.OHi^, P0879, Mr :1000-4000;^1 OfflCLy sSHRtfMr :2108t<ggL 
T\ 5 2 fimol75/S) <D 1 Omg©r§?S{C, ^t^fer 2 A) Ol g (1. 6mnol 
) lN7j<&{t^hy7A$ftTpH*8£*S8Lfc 0 N a C N 

BH,<D1 5 Ooig^O*, C©S&»££fflT?7 2WPIffllft*.-r*#Lfc. 

KJSil^tt*, Sephacryl S-100HR#9A (Pharmacia*±CQ^q a q) CCD 
*7A (8.9x45cm) *, 0. 1 5M©NH« HCO.»«*ffll#\ 2 0ml/niin<7)ift}£ 
TStBLfc. «DOK-**«J«»*WBL, MgeftLfc (5 2mg 

) o 

J»#*f (MALD I-TOF) «, *yyS/y^7Xft^»2A) 1 4*ffi 
©¥*§««fc«3-rsft9, 6 0 0fc<M»fcLT, 7, 0 0 0-1 3, 000O 

7;I/*UX*3>fcJ:*»il4, Mr = 9, 6 0 0 i:fi5£LT, 56lmol^D 
1. 2mol NH.3SO*©#ft*^Lfc. 
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r-n-Y (##) 



DK, ES, F I, FR, GB, GR. IE, 1 T. L 
U, MC, NL, PT, SE), 0 A(B F, BJ, CF 
, CG, CI, CM, G A, GN, ML, MR, NE, 
SN, TD, TG), A P(G H, KE, L S, MW, S 
D, SZ, UG), U A (AM, AZ, BY, KG, KZ 
, MD, RU, TJ, TM), AL, AM, AT, AU 
, AZ, BA, BB, BG, BR, BY, CA, CH, 
CN, CU, CZ, DE, DK, EE. ES. F I, G 
B, GE, GH, HU, I L, IS, J P, K E, KG 
, KP, KR, KZ, LC. LK, LR, LS. LT, 
LU, LV, MD, MG, MK, MN, MW, MX, N 
0, NZ, PL, PT, RO, RU, SD, S E, SG 
, SI, SK, TJ, TM. TR, TT, UA, UG, 
US, UZ, VN, YU 



